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CONTROL PANEL ASSY 


CABLE ASSY 
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PACKAGE TYPE 
I6PIN DIP 
I4P1N DIP 
10. 75452 
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5.0V 
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ETCH CUTS SIDE I AS SHOWN 

I.CUT ETCH AT El9 (8) 

2-3-4. CUT ETCH AT C62 .THREE PLACES. 
5-6-7.CUT ETCH AT CG3, THREE PLACES- 

ETCH CUTS S1DE*^2 AS SHOWN 
1X:UT ETCH AT E28 (l3) 


WIRE ADDS SIDE*^1 AS SHOWN 

1. ADD WIRE FROM EI9 (91 TO RTH. AT EI9 (81 

2. ADD WIRE FROM PTH CONNECTED TO FINGER CM1 TO E53(6I 

3. ADD WIRE FROM E28II3) T0E24I51 

4. ADD WIRE FROM PTH CONNECTED TO FINGER CL1 TO E53I7) 

5. ADD WIRE FROM PTH CONNECTED TO RIO TO EI0(n. 

6. ADD WIRE FROM PTH CONNECTED TO R1 1 TO PTH NEAR E50 (0. 

COMPONEIVT CHANGE 

I - CONNECT ONE LEAD OF C62 TO R9 AND RI0. 

2. CONNECT ONE LEAD OF C<S3 TO RIIAND RI2. 
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ETCHED CIRCUIT BOARD 
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6 

4 
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9 

2 
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2 
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XSI.XS2 

SWITCH COVER 
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HANDLE. FLIP CHIP, MAGENTA 
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RD R=>TC\')HBCC2- -fMc oP 
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StoA I V, V S') 
E27 F^r 
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MDV_ VD DATA \ W BiCCV 






-MDL OCoV^BCOl 


»\S DATA Ofa L 
BCDV 



data MDLOJL BCC \ 


B(<4VV\ B BPI 

Ml E2T /^nr^ 


07 L BCDV 

I2.C MDL 07 H BCDV <V |D I ^ 


1743B\.ll DtJI, 


WVOL VB OAT 


>\5 DATA 07 V- 



E^E P ' *• ’^Oi- QJS L BCDl 


MOL 06 H 


vjEAtoy 


, » 'S DATA 

VMDL VS DATA V VA BCCV 










*^S mAWWa MCVtCATMM. H0IIIN. AM THt 
MOMKTV or OltITAC lOUIMMfNT OOMOftATION ANO 
SHA4.L not N MMOeuaD M rO»tO Oi USO M <WBU 
0« IN »A«T AS TMI tASft W THC MANUTACTUM 0« MU 
or ITIMS W^HOUT ««ITTtN MAAUSIIOM. 

OOAVIUOHT O , OIQITAL IQUIAMIINT COMMATIOir 


D«TA MDL (OU ©CC \ 


TIIeZ 


I ^ j 8 <pArN^(f> 





H / ^ 

■* — Blp4l 



“ 

H E22 


R M "'N». 





74sns 

' MTASiia 

\j^ 



DATA MDL C 0 L BCC \ 




■K^DU U L 3COZ 




■MDL '<D H fcCDE. h^fC T 


RO R5T CO H BCC^ 




hsJsu» 4 i^.'a 


• MOL \ \ H 
e>CDL 


MDL 15 DATA Z H BCCI 
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BCDZ 
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IlfMI without WRtTTiH flRMlKIQN. 
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NOTES: 


1. FSR ORMIM OIKCTWY. RCFER TO: B DD U7I73-B 

2. UNLESS OTHEMISE SKCIFIGI. THE FOUOlING PIN NUMBERS APPLY: 

PACKABE TYPE VCC BNO 

14 PIN DIP 14 7 

IB PIN DIP IB B 

I.C. BEC N40 .1 I 

I.C. MC 7S4S3 B 4 

3. THE FOLLMING REF. DESIGNATIONS ARE NOT USED: 

CBS THRU CIOB, II THRU tS I BIO. 


ETCH CUTS SIDE #1 AS SHORN: 

1. CUT ETCH FRW E40(7) TO E4I(2) 

2. CUT ETCH FRON E47(2) TO P.T.H. CONNECTED TO E47(2) 

3. CUT ETCH FRON ECS(IS) TO P.T.H. CBNNECTEO TO E65(15) 

4. CUT ETCH AT PTH NEAR E7 I (7). 

5-6. CUT ETCH UNDER ERG AT EBfcf3).Tw* PLACES. 

7. CUT ETCH between £44(5) AND E44(fe^. 

8- CUT ETCH BETWEEN E7l(l®) AND E’l(H). 

9 CUT ETCH AT E7E(4). 


ETCH CUTS SIDE «2 AS SKOBM; 

1 . CUT ETCH FRON EOS(IO) TO E65(I4) 

2. CUT ETCH FRON P.T.H. NEAR E44(8) TO P.T.H. NEAR E45(I3.I4) 
3- CUT ETCH AT E7 1 (5 V 

4 CUT ETCH AT P.T.H. NEAR E7l(6V 

5 CUT ETCH AT E44(ie). 

6. CUT ETCH AT E4 4(I2). 


WIRE ADOS SIDE «l AS SMNH: 


1. ADO WIRE FRON E40(7) TO P.T.H. CONNECTED TO E44(9) 

2. AOO OIRE FNON E47(2) TO EM(S) 

3. AOO OIRE FINN EOS(IO) TO P.T.H. PREVIOUSLY CONNECTED TO E65(I5) 

4. ADO OIRE FRON ECS(IS) TO EOS(t) 



AOO NIRE FRON E45(T) TO P.T.H. Nf4M E4S(I3.I4) 

AOOWIRE FROM E7l (12)70 £71(7 V 
ADD WIRE FROM E77(B) T0E7l(l). 

AOO WIRE FROM £66(0 TO E7| (5). 

AODWIRE FROM E86 (3) TO £81(4). 

add WIRE FROM E44i8)T0 8T.K PREVIOUSLY CONN ECTED TO £44 (l2). 
ADO WIRE FROM E54(2) TO £44(1®). 00 NOT SOLDER. 

AODWIRE FROM RT.H. NEAR E77CIO TO £54(2). SOLDER II and 12, 

ADD WIRE FROM £44(ll) TO £44(12). 


1C PIN LOCATIONS 


TM 7i 

F.DOLL 

<5glM7l73 -C0g0l I A 
originated 
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fi — 


V\PD\ Bus 0^^ L -i-q 864 

1 E ' 824<ii 


MPDi BUS D^i i. SO-vT--v^,jj Z ei7^' PNC DATA 
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FOR DRAWING DIRECTORY. REFER TO: 
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SPECIFIED, THE 

FOLLOWING PIN NUMBERS 
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RFWORK INSTRUCTIONS 

ETCH CUTS SIDE 1 (AS SHOWN) 

1. CUT ETCH AT E2603) 


ETCH CUTS SIDE 2 (AS SHOWN) 

1 . CUT ETCH AT PTH NEAR EI4(6) 


WIRE ADOS SIDE I (AS SHOWN) 

1. ADO WIRE FROM EI2(I3) TO PTH NEAR E20(9) 

2. ADD WIRE FROM EI2(3) TO PTH NEAR E26(7) 

3. ADO WIRE FROM DL2(I3) TO EU(II) 

4. ADD WIRE FROM EI4(10) TO E14(I3) 

5. ADD WIRE FROM EI4(I2) TO E26(I3) 
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NOTES; 


1. FOR DRAWING DIRECTORY. REFER TO: 8-OD-M7t75-D 

2. UNLESS OTHERWISE SPECIFIED. THE FOLLOWING PIN NUMBERS APPLY 


PACKAGE TYPE +5V GND 

8 I 

8 « 

7483A 5 i2 

16 PIN DIP l'6 8 


M PIN DIP 14 
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ETCH CUTS SIDE PI AS SHOWN: 

1. CUT ETCH FROM E3KD TO E3t(2) NEAR E320.2) 

2-3. CUT ETCH FROM E3I(7) TO P.T.H. NEAR ES6(«.9) 

4. CUT ETCH FROM DLI(II) TO EtB2(9) 

5. CUT ETCH FROM E4S(I3) TO P.T.H. NEAR E39(3) 

6 CUT ETCH FROM ES5(S) TO P.T.H. NEAR E67(S.6) 

7. CUT ETCH FROM E5S(5) TO E43(9) NEAR E49(3.4) 


I ETCH CUTS SIDE *2 AS SHOWN; 

' t-2. CUT ETCH BOTH SIDES OF DOUBLE P.T.H. s NEAR E7I(9. 10) 

3. CUT ETCH FROM E72(l) TO P.T.H. NEAR E73(9.6) 

4. CUT ETCH FROM E4S(I3) TO P.T.H. NEAR E47(8) 

9. CUT ETCH FROM ET4(t4) TO P.T.H. NEAR E74(8) 

6. CUT ETCH AT E88( I ) 
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NOTES: 

I. rOK ORAtING OIRECTORr. DEFER TO B -DO 11)7176 0 


UNLESS OTHERWISE SPECIFIEO. 


PRCKRGE TTPE 
M PIPE OlP 
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THE FOLLOWING PIN NUMBC'^S APPLY 
GND 


ETCH CUTS SIDE Wt AS SHOWN: 

I. CUT ETCH FROM Ell(7) TO EIS(9) 

2 CUT ETCH FROM EIB(I2) TO E2B(I) NEAR EIB(2) 

3. CUT ETCH FROM El 3(1 1) TO E8( II) 

4 CUT ETCH AT EIR(II) 


ETCH CUTS SIDE «2 AS SHOWN: 

1-2. CUT ETCH FRON P.T.H. NEAR EI3(4) TO Ell(3) 


WIRE ADOS SIDE «l AS SHOWN 

1. AOO WIRE FRON E1I<7) TO E2K3) 

2. AOO WIRE FROM EIKI2) TO ES(7) 

3. AOO WIRE FRON E9(2) TO ES(4) 

4. AOO WIRE FROM E9(3) TO E20(l) 

9. AOO WIRE FROM E9(l) TO FINGER CFI 

8. AOO WIRE FROM EV9) TO FINGER CKI 

T. AOO WIRE FROM Ell(3) TO El«(ll) (00 NOT SOLOER) 

R. AOO WIRE FROM EIR(II) TO ER(II) (00 NOT SOLOER) 

9. AOO WIRE FROM ER(II) TO E3(3) (SOLOER R7.4 ANO 9) 

10. AOO WIRE FROM E3(4) TO EI3(II) 

11. AOO WIRE FROM E24I9) TO FINGER CAI. 
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The primary function of the 3CM15 is to receive and process 
all requests made to memory. In addition, the XMI5 provides 
mounting space and power for the Automatic Priority Interrupt 
(API) module. 

The XM15 contains power, I/O bus interface, memory bus 
interface, and various control functions for the operation 
of the M7176 Automatic Priority Interrupt logic, the M7175 
• Memory Management logic, the M7174 Instruction Prefetch 

logic, and the M7173 Memory Port. The various XM15 functions 
are discussed in the following paragraphs. 

1.1 Individual Module Description 

M7176 Automatic Priority Interrupt (API ) 

The M7176 API provides eight levels of priority interrupts 
for the XVM System. Of these eight levels, the upper four 
are assigned to I/O devices and are initiated by flags 
(interrupt requests) from the devices. The lower four levels 
are programming levels and are initiated by software requests. 
High data rate or critical devices are assigned to high 
priority levels and can interrupt slower device service 
routines. M7176 holds the lower device interrupt request 
until it can be serviced. The source of the interrupt is 
also directly identified, eliminating the need for flag 
search routines. 

A self-starting, high resolution (18 bits) tasic accounting 
clock is also contained on M7176. The accounting clock 
provides essential data that allows accurate appropriation 
of machine cost among multi-users of the XVM System. A 
single lOT reads and clears the contents of the task account- 
ing clock register. 

M7175 Memory Management 


The M7175 provides the XVM System core memory with protect 
features to trap HALT, IQT, OAS and chained Execute in- 
s'-riictions and the addressing of a non-existent memory bank. 
A boundary register and two relocation registers, and 
associated control logic, are used to establish the limits 
of the user's program and relocate the program upward in 
memory from the real machine location. 
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The boundary register functions in two modes; protect and 
relocate. In the protect mode the boundary register sets 
the lower memory limit for the user's program. In the 
relocate mode the boundary register establishes the upper 
memory limit for the program, while the lower limit is 
established by the first relocation register. The second 
relocation register, called the share register, provides 
for memory segmentation in a multi-user environment. 

In addition, there are software controlled modes which allow: 

a. selection of indirect addressing with 15, 16, or 17 bits; 

b. relocation disabling; 

c. user lOT enabling; 

d. write protection of the shared segment, and 

e. specifying the shared segment length. 

M7174 Instruction Prefetch (IPF) 

The M7174 IPF provides the XVM System with improved 
instruction fetch times by prefetching presumed instructions 
from memory. IPF does this by monitoring requests to memory 
and synchronizing itself to the current instruction address. 

The IPF then attemps to prefetch up to four locations ahead 
of the processor. Simultaneously, the IPF continues to 
monitor memory references and, whenever possible, provides 
the requested instructions directly from its internal 
register file. Provisions to pause during operand and/ 
or defer cycles to minimize memory conflicts are also provided 
by the IPF. Whenever the IPF fails to supply the requested 
instruction, or if it senses that the current instruction will 
cause the program to break sequence, the IPF will abort the 
current contents of its register file. The IPF may be enabled 
and disabled under program control or manually by means of a 
switch on the M7172 Bus Interface module. j 

M7173 Memory Port 

The M7173 Memory Port arbitrates requests for memory access 
directly from the XVM, IPF, and the external processor input. 
M7173 drives, receives, and de-skews the XM15 memory bus. On 
the external processor input, M7173 has upper and lower limit 
address selection, negative address relocation (XV200 
Unichannel systems) , and "address float" which allows positive 
address relocation. The IPF and XVM inputs do not provide 
boundary or relocation selection. In addition, M7173 performs 
four way memory interleaving functions. XM15 may house an 
optional second memory port to allow greater flexibility in 
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multi-processor configurations, memory interleaving and 
distribution, and improved IPF performance. 

M7172 Bus Interface 

The M7172 Bus Interface receives, drives, and de-skews the 
processor memory bus. M7172 converts processor address and 
control information to signals compatible to the XM15 and its 
memory bus and communicates with the memory port and IPF. 
Temporary storage for the current memory read data is also 
provided. 

Internal Memory 

The XM15 contains either 32K of MF15 core memory or 24K of 
ME15 core memory within the same BAllK mounting box. 

1.2 SYSTEM INTERCONNECTIONS 

XM15 Bus 

The XM15 Bus is the bus between the memory port in the XM15 
and the internal and external memory. If the optional second 
port is included in the XM15 there will be two independent 
XM15 buses. 

The XM15 Bus connects all memory to the XM15. In addition, 
the XM15 Bus may be connected to the external processor 
input of another XVM System to form a multiprocessor system 
with two or more XVMs. Except for the absence of bus 
arbitration signals, the XM15 Bus is compatible with the 
Unibus . 

CPU and IPU-to-Memory Bus (MDLs) 

The central processor and I/O processor each asynchronously 
access memory over the same MDL bus. The priority structure 
concerning which processor's request is sent to the XM15 is 
determined by the processor memory port switch. The I/O 
processor is given first priority. The MDL bus consists of 
18 bi-directional lines over which address and then data 
information is transmitted to and from the XM15. Various 
control signals are on this bus as well as provisions for 
interfacing the optional floating point processor (FP15) . 

IPU-to-I/O Devices (I/O Bus) 

The I/O processor communicates with all devices over a common 
I/O Bus which contains bi-directional data lines, address line: 
enable, request, and grant lines for API and data channel, and 
others such as program interrupt and skip request. 
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Console-to-CPU (I Bus) 


The indicator bus contains bi-directional lines to transmit 
information to the lights on the console and switch inforsM- 
tion from the console to the central processor. Several 
control lines are also located on the cable. The ME15/MP15 
memory does not use the iBus. 

API to Central Processor Bus 

Because the XM15 contains several internal options which deal 
with the operation of the central processor, a special cable 
(API cable) is required so that the option stay utilize these 
internal central processor signals. 

2.0 SYSTEM SPECIFICATION 

2.1 Physical Specification 

The XM15 consists of a' (13) thirteen slot hex backplane, 
an M7172, M7173, M7174, M7175 and M7176 module. In 
addition, there are several single height modules and 
interface cables. The backplane is mounted in a BAllK 
expander box. 32K of MF15 or 24K of MElS memory may also 
reside in the BAllK. The XM15 is located below the console 
of the XVlOO or in a standalone cabinet for add-ons. 

2.2 Environmental Specification 

Operating Temperature: 10° - 50° C input air 

Humidity: 5 - 90% relative (noncondensinc 

Input Voltage: 90-132 Vac, 115 Vac nominal 


3.0 Progras 

3.1 lOTs 

701701 
701702 
701704 
701741 
701742 
701744 
, 700032 
700024 
701724 
701762 
701764 
703302 
707742 
703304 
703344 
705S01 
70SS12 
705521 
705522 


ling Specifications 


Operating Temperature: 10° - 50° C input air 

Humidity: 5 - 90% relative (noncondensing 

Input Voltage: 90-132 Vac, 115 Vac nominal 

180-264 Vac, 230 Vac nominal 

Frequency: 47-63 Hz, 3 phase cabinet 

power 

XM15 Power Required: 5 V ± 5% including ripple 

(does not include 25A max. 

memory) 

Unibus Specification 

Standard Unibus rules must be followed concerning its 
length and loading when connecting to the external processor 
input (EPI). The EPI represents one bus load when the one 
port (M7173) configuration is used and two bus loads when 
the XM15 is dual ported. 


Skip on memory protect violation flag. 
Clear memory protection flag. 

Load boundary register. 

Skip on non-existent memory flag. 
Enter User Mode. 

Clear non-existent memory flag. 

Load MM register into AC. 

Load Ml register. 

Load relocation register. 

Load CLK into AC. 

Turn the IPF off. 

Clear all flags. 

Restore User Mode. 

Debreak API Level. 

Debreak and Restore. 

Skip on PLs inactive. 

Load PLs into AC. 

Enable breaks. 

Disable breaks. 


3.2 Register Functions 
Boundary Register 

A ten bit register which when used in protect mode, sets the 
lower memory limit in increments of (400.) for the users 
program. Nhen in relocate mode the boundary register 
establishes the upper memory limit for the user program. 

Relocation Register 


A ten bit register which is added to the CPU address bits 0-9, 
when in user axxle, creating the actual mensary address. This 
register is not used in protect SK>de. 

Clock Register 

Contains the count of a free running oscillator which has a 
10 usee resolution. The clock is disabled when API level 
0-3 are being processed and is cleared after being read into 
the AC. Overflow is not prevented and will occur every 
2.62 seconds. 
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IPOFF Register 


A one bit register which is loaded with AC bit 17. When set 
the IPF is disabled until the bit is cleared by either the 
lOT IPOFF and AC bit 17 on a 0 or a CAF being issued. 

Non-Existent Memory Fla 


Set when non-existent memory is referenced while in user mode. 
Cleared by CAF, MPCNE or DBR. 

Memory Protect Flag 

Set if a privileged instruction is detected, an address 
boundary violation occurs, a non-existent memory reference 
occurs or a privileged write modification is attempted while 
in user mode. 

Privileged instructions are the following = 

(HLT, OAS, lOT, XCT of XCT, CAL). 


A one bit register which is set by the lOT MPEU and is cleared 
if the memory protect flag is set or an interrupt occurs. The 
bit can be restored by issuing a DBR lOT followed by an 
indirect memory reference. When User Mode is t'"ue, the 
memory management features which are selected, are turned on. 

Memory Management (MM) Register 

The MM register contains mode control bits, the Share Address 
Register (SR) , and the Segment Length Register (SLR) . The 
MM register is read to the AC by lOT 700032 and is loaded 
from the AC by lOT 700024. MM register bit assignment are 
shown in the following figure and are described in the 
following listing. 



R G M IP WP SH SLR SHARED ADDRESS 


I 


R PIS - Relocate Disable (Bit 0) 


When set, inhibits relocation and all protect violations 
(except NEXM) while in User Mode. This allows the use of 
G Mode without the protection or relocation features. When 
bit 0 is clear, normal relocation and protection occur except 
as determined by Share Mode and lOT Enable. 

GM - G Mode (Bits 1, 2) 


The G Mode is entered whenever the system is in User Mode and 
the GO, Gl bits (MM bits 1 & 2) are set to binary 1, 2, or 3. 
The MM signals the CPU to pass 18 bits of any defer address 
and causes PC bits 0-2 to be stored during a JMS instruction 
rather than L, BM and UM. While in G Mode, Gl, Gl select 
the address width through M7175. 

GO, Gl - 00 - normal mode, not G Mode 

= 01 - G Mode with 16 bit defers 

- 02 - G Mode with 18 bit defers 

= 03 - G Mode with 17 bit defers 

GO, Gl bits also determine the virtual position of the 
Shared Address Space (SAS) . 

IP - lOT Permit (Bit 3) 


Bit 3 of the MM, which when set, allows execution of lOTs 
while in User Mode. 

WP - Write Protect (Bit 4) 


Bit 4 of the MM, which when set, write protects the External 
Shared Address Space (ESAS) . A protect violation and trap 
occurs if an ESAS write is attempted. 

SH - Share (Bit 5 ) 

Bit 5 of the MM enables Share Mode when set. 

SLR - Segment Length Register (Bits 6, 7) 


These bits determine the size of the external shared 
segments. Always equals ISAS ESAS. 


M7175 Memory Management (MM) Register Format 


mill 
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Bits 6, 7 = 0 = lOOOg (5122 ^q) Locations 
= 1 = 2000g (1024]^o) Locations 
“ 2 = lOOOOg (4K) Locations 
= 3 = 20000g (8K) Locations 
Shared Address Register - SA (Bits 8 - 17 ) 

The Shared Address Register (bits 8 - 17 of the MM) contains 
the relocation factor for the share address. It points to 
the position of ESAS - 256 in core. SA bits 8-17 are added 
to the CPU address bits 5-9. 

XM15 Cable Configurations 


1.0 

INPUT CABLES 

- 





1.1 

No FP15 







Function 

From 



To 




Device 

LOC 

Device 

Lc)c 

Cable 


NDL 

KP15-C 

J02 

XM15 

AOS 

BC08A-7 


MDL 

KP15-C 

JO 3 

XM15 

B08 

BC08A-7 


API CONTROL 

KP15-C 

H03 

XM15 

E05 

BC08A-7 


I BUS 

KP15-C 

H02 

XM15 

D05 

7006437-fl 


I/O BUS 

KP15-C 

MN02/03 

XM15 

ABOl/02 

BC09B-7 



EXTERNAL 

PROCESSOR 

XM15 

A/B 13 

BCllA 

1.2 

With FP15 







Function 

Frdm 



To 




Device 

Loc 

Device 

Loc 

Cable 


MDL 

KP15-C 

J02 

FP15 

H29 

BC08A-5 


MDL 

KP15-C 

J03 

FP15 

H30 

BC08A-5 


API CONTROL 

KP15-C 

H03 

FP15 

H31 

BC08A-5 


I BUS 

KP15-C 

H02 

XM15 

D05 

7006437-8 


1/ 0 BUS 

KP15-C 

MN02/03 

XM15 

ABOl/02 

BC09B-7 


MDL 

FP15 

J29 

XM15 

A08 

BC08A-7 


MDL 

FP15 

J30 

XM15 

B08 

BC08A-7 


API CONTROL 

FP15 

J31 

XM15 

E05 

BC08A-7 



EXTERNAL PROCESSOR 

XM15 

A/B13 

BCllA 
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2.0 

OUTPUT CABLES 




• 


Function 

From 

Device 

Loc 

To 

Device 

Loc 

Cable 


EXT 

PROCESSOR 

XM15 

A/BIO 

TO NEXT DEVICE 

BCllA 


MEM BUS 1 
MEM BUS 2 

XM15 

XM15 

C/DIO 

C/D13 

MEMORY 

MEMORY 

A/BOl 

A/BOl 

BCllA 

BCllA 


I/O BUS 







XVM SYSTEM 

XM15 

AB03/04 

BA15 

ABOl/02 

BC09B-4 


PDP15 SYSTEM 

XM15 

BA,DW15 

DR15 

UC & RP or 

AB03/04 

AB03/04 

BA15 

DR,RP,RF15 

TC15 

TC15 

ABOl/02 

BC09B-10 

BC09B-12 

BC09B-15 

BC09B-25 


NOTES : 

If the external processor bus does not continue from the XM15 
it will be terminated in XM15 slot A/BIO with a M930 module. 

BUS DC LO will be grounded if no EXT PROC. 

The memory bus is terminated at the last memory by an M930 in 
slot A/B09. 

Memory on the processor rear door should be positioned last on 
the XM15 bus eliminating the necessity of exiting the rear door 
with the XM15 bus for ease of cabling and minimizing bus length. 

XM15 bus #2 follows the same rules as bus #1 when present. 

5 . 0 MAINTENANCE 

5.1 Equipment 

The following equipment is helpful in troubleshooting problems 
in the XM15. 

Tektronix 453 oscilloscope or equivalent 
Extender boards 

5.2 The XM15 has no mechanical parts requiring regular service. 
Therefore, only standard processor maintenance procedures are 
necessary to insure reliable operation. 

5.3 Refer to Chapter 7 of the Maintenance Manual for adjustments. 
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The following steps will be followed to accept and insure that 
all necessary paper work, diagnostics, etc., are included with 
the XM15. 

HARDWARE AND SOFTWARE 

Reference prints A-PL-XM15-0-8 for necessary hardware and 
software. 


1. Visually inspect for loose bolts, power plugs, modules, 
pinched cables or bent pins. 

2. Check that all fans are working properly. 

3. Check that all console functions work correctly. 

4. Load and run all diagnostics. Appendix I shows diagnostics 
and run times. The IPF (M7174) should be "ON*. 

5. Load and run system exerciser. 

6. If operating system supplied; one pass of the 0. S. 
acceptance test. 

7. When all diagnostics have been run, acceptance of the 
XMIS system is complete. 
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APPENDIX I 

All diagnostics must run error free. 

Program Run Time 

Extended Memory Address Test 2 Passes/Bank 

Extended Memory Checkerboard 2 Passes/Bank 

Instruction Test Pt. 1 10 Min. 

Instruction Test Pt. lA 10 Min. 

Instruction Test Pt. 2 10 Min. 

I/O Test (API) 15 Min. 

Memory Protect Test 2 Passes 

Memory Relocate Test 2 Passes 

XM15 Memory Management Test 1 Pass 
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